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(57) in a case where a mobile apparatus reserves a 
channel to a base statioa a code to be used in reserv- 
ing the channel is selected from a plurality of codes. 
Then, reservation pack^ data to be used when the 
mobile apparatus reserves the channel to the base sta- 
tion is modulated using the selected code, and the mod- 
ulated reservation packet data is transmitted. In a case 
where the base station reserves the channel upon 
reception of the reservation packet from the mobile 

RG. 



apparatus, the reservation packet, including the number 
of reservation channels and a reservation type, is 
received from the mobile apparatus. Then, a channel 
reservation is executed in accordance with the reserva- 
tion type included in the received reservation packet, 
and response data according to the reservation type is 
radio transmitted to the mobile apparatus where the res- 
ervation has been performed. 
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Description 
Technical FieW 

[0001 ] The present invention relates to a data commu- s 
nication method, a mobile apparatus, and a radio base 
station apparatus for performing data communication in 
a packet switching by using a CDMA system, and partic- 
ularly to a data communication method suitable for a 
multi-code packet transmission system using a plurality io 
of codes. 

Background Art 

[0002] A packet switching in a CDMA (Code Division is 
Multiple Access) mobile communication system trans- 
mit a signal which Is divided to fixed-sized packets. 
Therefore, packet switching is not divide a channel by 
codes like the multiple access in a line switching, and 
transmit/receive a packet discretely by the same band 20 
and the same code. 

[0003] In the case where the number of mobile sta- 
tions where simultaneous communk:ations are per- 
formed is small and that of packets is also small, the 
possibility of collision of the packets is low, so that the 25 
packets can be randomly transmitted. This system is 
called random access multiple access. 
[0004] On the other hand, if the number of mobile sta- 
tions is increased, the possibility of the collision 
becomes high. For this reason, the access to the packet so 
transmission band must be controlled in some way. For 
example, the following method can be considered. 
[0005] More specifically, a terminal transmits reserva- 
tion packets to send reverse transmission p>ackets. and 
the base station will be scheduling for using a channel 35 
when the reservation packets is received . Then, the 
base station notifies the channels and timing to the ter- 
minal by the packet control channel . At this time, there 
is a case in which the reservation channels are transmit- 
ted in a state that the plurality of packets overlaps one 40 
another. However, in the CDMA system, if there is a 
time difference of 1 chip or more, the reservation pack- 
ets can be demodulated separately so that the collision 
of packets does not easily occur. 

[0006] There is a limitation in the number of packets 4S 
with which a single code can deal. In order to deal with 
an irKxease in the number of mobile apparatuses in the 
future satisfactorily, there must be improved the use of 
multi-code at the time of receiving and transmitting. 
[0007] FIG. 9 shows a conventional reservation proce- so 
dure in a multi-code packet transmission system. In the 
figure, MS denotes a mobile apparatus, and BST 
denotes a base station. The base station receives a plu- 
rality of reservation packets 1 to 3 randomly transmitted 
from the mobile apparatus. The base station transmits S5 
reservation confirmation packets 1 to 3, to which each 
code is allocated, to each mol^iie apparatus. Then, each 
mobile apparatus starts to transmit a data packet using 



a permitted code. 

[0008] Thus, the plurality of codes is used in the trans- 
mission band, so that the transmission capacity can be 
increased. Also, it is possible to deal with an increase in 
the number of packets with an increase in the number of 
mobile apparatuses. Moreover, even in the case where 
the single mobile apparatus transmits a large capacity 
of data instantaneously, the large capacity of data can 
be transmitted for a short period of time by reserving the 
plurality of codes. 

[0009] However, even in the case where the packet 
communication is performed using the plurality of 
codes, the collision of the increased reservation packets 
cannot be avoided if the code, which is used in transmit- 
ting the reservation packets to the base station, is the 
same. 

Disclosure of Invention 



[0010] The present invention has been made in con- 
sideration of the above-mentioned problem. An object of 
the present invention is to provide a multi-code packet 
transmission method for effectively restraining the colli- 
sion of the reservation packets, which is -caused by the 
simultaneous access from the mobile apparatuses, by 
randomizing codes of the reservation packets in multi- 
code packet communications or by reducing the nun^er 
of reservation packets themselves, and to provide an 
apparatus using such a method. 
[001 1 ] According to a first aspect of the present inven- 
tion, there is provided a channel reservatbn method in 
which a mobile apparatus reserves channels to a base 
station to perform communications of a packet switching 
type, the channel reservation method comprising the 
steps of: 

selecting a code to be used in reserving the chan- 
nels from a plurality of codes; 
modulating reservation packet data to be used 
wfien the mobile apparatus reserves the channels 
to the base station using the selected code; and 
radio transmitting the modulated reservation packet 
data. 

[0012] Since the code to be used in reserving the 
channel is selected from the plurality of codes, the res- 
ervation packets using the same code can be prevented 
from concentrating in the base station apparatus. 
[001 3] A second aspect of the present invention, there 
is provided a channel reservation method in which a 
mobile apparatus reserves channels to a t>ase station to 
perform communications of a packet switching type, the 
channel reservation method comprising the steps cf: 

obtaining a code allocated to an identifier of the 
mobile apparatus; 

modulating reservation packet -data to be used 
when the mobile apparatus reserves the channels 
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to the base station using the obtained code; and 
radio transmitting said modulated reservation 
packet data. 

1001 4] Since the code allocated to the identifier of the 5 
mobile apparatus is used in reserving the channel, the 
reservation packets using the same code can be pre- 
vented from concentrating in the base station appara- 
tus. 

[0015] According to a third aspect of the present io 
invention, the number of desired channels requesting 
the reservation from the base station and a reservation 
type are included in reservation packet data. 
[001 6] The reservation type is inserted to the reserva- 
tion packets, so that flexibility of the channel reservation is 
in the base station can be improved. 

Brief Description of Drawings 

[0017] 20 

FIG. 1 is a block diagram showing the functions of 
the CDMA mobile communication system accord- 
ing to the first embodiment of the present Invention; 
FIG. 2 is a view showing a sequence of a reserva- 25 
tion procedure in a multi-code packet transmission 
system according to the first embodiment of the 
present invention; 

FIG. 3 is a conceptual view of the multi-code packet 
transmission system; so 
FIG. 4 is a view showing various kinds of frame for- 
mats in the multi-code packet transmission system 
according to the first embodiment of the present 
invention; 

FIG. 5 is a block diagram showing the functions of 35 
the CDMA mobile communication system accord- 
ing to the second embodiment of the present inven- 
tion; 

FIG. 6 is a block diagram showing the functions of a 
CDMA mobile communication system according to 4o 
the third embodiment of the present invention: 
FIG. 7 is a view showing various kinds of frame for- 
mats in the multi-code packet transmission system 
according to the third embodiment Off the present 
invention; <5 
FIG. 8 is a view showing a frame reservation condi- 
tion of a certain code; and 

FIG. 9 is a view showing a sequence of a reserva- 
tion procedure in a conventional multi-code packet 
transmission system. 5o 

Best Mode for Carrying Out the Invention 

[001 8] Embodiments of the present invention will now 
be specifically explained with reference to the drawings. 55 
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(First embodiment) 

[001 9] FIG. 1 is a block diagram showing the functions 
of the CDMA mobile communication system according 
to the first embodiment of the present invention. 
[0020] The CDMA mobile communication system of 
the first embodiment conprises a mobile 1 and a base 
station 2 each of which are executing data transmission 
using a CDMA system. 

[0021] The mobile apparatus 1 corrprrses a packet 
transmission control section 3 whk;h controls a multi- 
code packet transmission using a plurality of codes, a 
reservation packet generator 4 to generate reservation 
packets, a data transmitter 5 to transmit a data after 
reserving a band, and a radio transmitter 6 v^rtiich mod- 
ulates packet data by a code sequence corresponding 
to a using code for transmit to the base station 2. The 
mobile apparatus 1 further comprises a random nun±>er 
generator 7, a code selector 8 which selects a using 
code based on a random number generated by the ran- 
dom number generator 7. and a switch 9 whk;h switches 
the code, which is used when the radio transmitter 6 
transmits the reservation packets, to a selective code of 
the code selector 8. The mobile apparatus 1 further 
comprises radio receiver 11 whk:h receives data trans- 
mitted from the base station 2, reservation-confirmation 
packet analyzing section 12 which analyzes a received 
reservation confirmation packet, and transmits informa- 
tion of a reserved band, etc to the packet transmission 
control section 3. timing generator 13 which generates 
frame timing from broadcast information, offset selector 
1 4 to select a using block in the frame. 
[0022] The base station 2 comprtses radio receiver 2 1 
receives data transmitted from the mobile apparatus 1 , 
reservation packet analyzing section^ which analyzes 
a received reservation packet, channel reservationsec- 
tion -23 which reserves channels in accordance with the 
setting of the reservation packets, and a channel man- 
aging section 24. The base station 2 further comprises 
channel reservation result notifying section -25 which 
notifies a reservation channel sent from the channel 
reservation section^S to the mobile apparatus 1 . reser- 
vation confirmation packet generator^ which converts 
a band reservation result to a packet, radio transmitting 
section 27 whk;h modulates transmission data, and 
radiates CDMA modulated data. The base station 2 fur- 
ther comprises data receiver ^8 whk;h process the 
received data received at radio receiver 21. data trans- 
mitter 29 to transmits data from the base station 2. 
[0023] Mext. the following will explain an operation of 
a channel reservatton to be executed prior to an actual 
packet transmission of transmission -data in the above- 
structured CDMA mobile communication system. 
[0024] FIG. 2 is a view showing the sequence of the 
reservation procedure in the multi-code packet trans- 
mission system, and FIG. 3 is the conceptual view of the 
bands reserved in the multi-code packet transmrssion 
system. In the general packet transmission system, a 
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single band (code) is observed to transmit or receive the 
transmission data which is spread by a single code 
sequence. A plurality of terminals or base stations 
accesses to the single band randomly, and receives and 
transmits packets in a time sharing manner in a block 
unit. 

[0025] On the other hand, in the multi-code packet 
transmission system in this embodiment, the spectrum 
spreading can be performed using a plurality of code 
sequences each of different so that a plurality of bands 
<multi-code)can be reserved simultaneously. FIGS. 3(a) 
to 3(c) show exanptes in which three barKis are 
reserved using three code sequences, respectively. The 
bands reserved by ttre code sequences are called 
codes 1 to 3, respectively. 

[0026] In the mobile apparatus 1 shown in FIG. 1. if a 
packet transmission request Is geierated, the pad^t 
transmission control section 3 instructs the reservation 
packet generator 4 to generate reservation packets. 
Upon reception of the instruction from the packet trans- 
mission control section 3, the reservation pxx^ket gener- 
ator 4 generates the reservation packets for reserving 
t>and5 to the base station 2. 

t0027J FIG. 4(a) shows a frame format of the reserva- 
tion packet. In the reservation packet a packet identifier 
denoting a kind of the corresponding packet, a destina- 
tion <base station) where the reservation packet is trans- 
mitted, a sending source -(this mobile apparatus) 
showing a serKler of the reservation packet are set 
Also, the number of reservation codes for setting a 
number of desired channels to be reserved, and a res- 
ervation type are set therein. 

[0028] In the mobile apparatus 1, the maximum 
number of reservation codes (the number of codes = 3) 
are set as the number of reservation codes in a case of 
transmitting a large amount of data instantaneously. 
The minimum number of reservation codes (the number 
of codes = 1) is set in a case of transmitting a -small 
amount of data 

[0029] The reservation type denotes a reservation 
form, whidi the mobile apparatus 1 desires. More spe- 
cifically, the following reservation types (a) and (b) can 
be explained: 

<a) The reservation is performed only when all 
channels shown by the number of reservation 
-codes can be reserved 

<b) When all channels shown by the number of res- 
ervation codes cannot be reserved, but some of 
them can be reserved, only some channels can be 
reserved. 

[0030] In a case where all channels, which are simul- 
taneously desired, must be reserved, the reservation 
type <a) is set. tn a case where the small amount of data 
must be immediately sent, the reservation type (b) is 
set. 

[0031] The reservation packet having tiie at>ove- 



explained frame format is input to the signal processing 
system of the radio transmitter 6 corresponding to a pre- 
determined code. The switch 9 switches the signal 
processing system of the radio transmitter 6 where ^he 

5 reservation packet is input, f^ore specifically, any one of 
codes 1 to 3 is selected by the code selector 8 based on 
the random number outputted from the random number 
generator 7 so as to control the switching of the switch 
9. In otiier words, the code for transmitting the reserva- 

w tion packet is selected randomly from the codes 1 to 3. 
[0032] In ttne radio transmitter 6, the reservation 
packet is inserted to a predetermined block of the frame 
of the code selected randomly. As shown in FIG. 3. one 
frame is divided into a plurality of blocks so as to be 

IS managed. The reservation packet is inserted to the 
block selected randomly by an offset signal sent from 
the offset selector 1 4. 

{0033] Here, a timing signal, yf^'idh is synchronized 
with a head bit of a super frame, is supplied to the timing 

20 generator 13 from the radio receiver 1 1 . The timing gen- 
erator 1 3 detects synchronization with the current frame 
on a basis of the timing signal, and inputs the detection 
result to the offset selector 14. The offset selector 14 
operates to determine an offset from the head of one 

25 frame and insert the reservation packet to the corre- 
sponding block. 

[0034] Thus, the code for transmitting the reservation 
packet is selected randomly, and the block of one frame 
is also selected randomly. By these two kinds of rand- 

30 omization, each subjected to the code and the block, 
the reservation packets output from the plurality of the 
mobile apparatuses can be completely prevented from 
concentrating on the specific code and bkx:k. 
[0035] On the other harxd, in the radio receiver 21 of 

35 the base -station 2. if tiie packet identifier of the packet 
received from the mobile apparatus 1 is a reservation 
packet, the reservation packet ts^nt to the reservation 
packet analyzing section -22 to chieck the-content. The 
reservation packet analyzing section -22 notifies sending 

40 source, the number of reservation codes, and the reser- 
vation type each set in the reservation packet to chanriel 
reservation section 23. 

[0036] The channel reservation section 23 has a res- 
ervation section 23-A for all channels and a reservation 
45 section^3-B for partiy channels. In the channel feserva- 
tion section 23. either the channel reservatk)n section 
23-A or 23-6 is operated in accordance with the reser- 
vation type notified from the reservation packet analyz- 
ing section 22. 

50 [0037] It is now assumed that the reservation type<a) 
is notified. In this case, the channel reservation section 
23-A is operated. The channel reservation section 23-A 
inquires of the channel managing section -24 whether or 
not it is possible to reserve the channels regarding all 

55 reservation codes notified from the reservation packet 
analyzing section22. 

[0038] Thechannel managing section 24 monitors the 
using condition of the codes 1 to 3 and the reservation 
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condition thereof. Upon the reception of the inquiry from 
the channel reservation section 23-A. the channel man- 
aging section 24 gives an answer about the using con- 
dition of the corresponding code and the reservation 
condition thereof. The channel reservation section 23-A 
determines whether or not the channels regarding all 
reservation codes can be reserved from the using con- 
dition and the reservation condition. As a result of the 
determination, if the channels regarding all reservation 
codes can be reserved, the reservations of all channels 
of all reservation codes are input to the channel manag- 
ing section 24. while notification of a reservation OK is 
provided to the channel reservation result notifying sec- 
tion 25. If only some channels of all reservation codes 
can be reserved or all channels are already reserved at 
the present time, notification of a reservation NG is pro- 
vided to the channel reservation result notifying section 
.25. 

{0039] It is assumed that the reservation type (b) is 
notified. In this case, the channel reservation section 
23-B is operated. The channel reservation section 23-B 
inquires of the channel managing section 24 whether or 
not rt is possible to reserve the channels regarding all 
reservation codes notified from the reservation packet 
analyzing section 22. 

[0040] If the channels regarding all reservation codes 
can be reserved, the reservations of all channels of all 
reservation codes are input to the channel managing 
section 24, while notification of a reservation OK is pro- 
vided to the channel r«ervation result notifying section 
25. 

[0041] If only some channels of all reservation codes 
can be reserved, the reservations of reservatjie chan- 
nels are input to the channel managing section 24. On 
the other hand, the number of reservation codes of 
which only some channels have been reserved and the 
kinds of codes is notified to the channel reservation 
result notifying section 25. If it is inpossible to reserve 
all channels of all reservation codes, notification of a 
reservation NG is provided to the channel reservation 
result notifying section 25. 

[0042] The channel reservation result notifying section 

25 prepares a channel reservation reailt notification 
with respect to the mobile apparatus 1 where the reser- 
vation has been performed based on information noti- 
fied from the channel reservation section 23, and sends 
it to the reservation confirmation packet generator 26. 
More specifically, destination information of the mobile 
apparatus 1 where the reservation has been performed, 
information of the reservation OK/NG or some reserved 
channels are input to the reservation confirmation 
packet generator 26. 

[0043] The reservation confirmation packet generator 

26 generates a reservation confirmation packet 1 based 
on the channel reservation result notification sent from 
the channel reservation result rKrtifying section 25, and 
inputs the reservation confirmation packet 1 to the radio 
transmitting section 27. FIG. 4(b) shows the frame for- 



mat of the reservation confirmation packet 1 to the 
channel reservation result of the channel reservation 
section 23-A. Information of the reservation OK/NG is 
inserted to the reservation -confirmation packet 1. FIG. 

5 4(c) shows the frame format of a reservation -confirma- 
tion packet 2 to the channel reservation result of the 
channel reservation section 23-B. The number of reser- 
vation codes of which some channels have been 
reserved and the kinds of codes are ir>serted to the res- 

70 ervation confirmation packet 2. Even in the channel res- 
ervation result of the channel reservation section 23-B. 
the reservation confirmation packet is prepared in the 
frame format shown in^lG. 4 (b) in the case of the res- 
ervation NG. 

75 [0044] In the mobile apparatus 1 . the radio receiver 1 1 
e)ctracts the reservation confirmation packet from the 
reception packet based on the packet identifier, and 
inputs it to the reservation confirmation packet analyz- 
ing section 12. The reservation confirmation packet 

20 analyzing section 12 extracts information of the reserva- 
tion OK/NG from the reservation confirmation packet 1 
shown in FIG. 4(b) or 4(c). and sends it to the packet 
transmission control section 3. 

[0045] When the reservation OK or the number of res- 
25 ervation codes is notified by the reservatten confirma- 
tion packets 1 and 2 to the reservation request, the 
packet transmission -control section 3 designates the 
reserved code as a code to be used in the packet com- 
munication. Then, the packet transmission control sec- 
30 tion 3 starts the data transmitter 5 to transmit the -data 
packet. 

[0046] Thus, according to the above embodiment. the 
channel where the reservation packet is transmitted is 
randomized based on the random nurrtoer and the off- 

35 set (block) where the reservation packet is inserted is 
also randomized. As a result, even if the large number 
of mobile apparatuses 1 transmits the f eservatron pack- 
ets at the same period of time, the reservatk>n packets 
can be transmitted with the random code and at the ran- 

40 dom timing. This can restrain the collision of the reser- 
vation packets effectively. 

[0047] Also, according to the aforementioned embod- 
iment, the area of the number of reservation codes is 
reserved in the frame format of the reservation packet 

45 so that the plurality of codes can be reserved by one 
reservation packet As a result, even when the plurality 
of codes are reserved, it is not required that the reserva- 
tion packet be transmitted for each -code. This can result 
in a reduction in the nunt>er of reservation packets. 

50 [0048] Further, according to the above-mentioned 
embodiment, the area of the reservation type is 
resented in the frame format of the reservation packet 
so that the reservation type can be notified to the base 
station 2 together with the reservation. As a result, even 

55 if the designated all channels cannot be reserved.only 
the reservable channels can be used. Thiscan result in 
the reduction in the number of retrials of the channel 
reservation. 
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'(Second embodiment) 

[0D49] FIG. 5 is a block diagram showing the functions 
of the CDMA mobile communication system according 
to the second embodiment of the present invention. The 
•same reference numerals are added to the same func- 
tional portions as the first embodiment of FIG. 1. 
10050] The CDMA mobile communication system of 
the second embodiment comprises a mobile apparatus 
31 and a base station 32 each performing data trans* 
mission by using the CDMA system. 
[0051 ] The mobile apparatus 31 comprises an ID gen- 
-erator 33 for generating a mobile apparatus ID, which is 
an identification number allocated to each mobile appa- 
ratus uniquely. The ID generator 33 stores a self-mobile 
apparatus ID in a memory medium such as a ROM. A 
code selector 34 outputs code information, correspoTd- 
ing to the mobile apparatus ID input from the ID gener- 
ator 33. to the switch ajn.the.code selector 34, a code 
table in which the mobile apparatus ID and the using 
code are made to correspond to each other, is set. In 
the code table of the code selector 34. one code is alio- 
-cated to one or a plurality of IDs including the self-ID. 
The allocation of the code to one or the plurality of IDs 
-can bring atx>ut an effect in which the using code can be 
dtstrftsuted between the mobile apparatuses each hav- 
ing a different ID. An ID distribution information monitor- 
ing section 35 detects ID distribution information from 
broadcast information transmitted from the base station 
32, and generates code table information of the code 
selector 34. 

[0052] The base station 32 comprises a traffic moni- 
toring section 36 for monitoring traffic for each mobile 
apparatus ID from the packet received by the radio 
receiver 21 . In the traffic monitoring, only the end bit of 
the mobile apparatus ID is monitored. For example, the 
traffic of the mobile apparatus having the mobile appa- 
ratus ID whose end bit is 0 is monitored. The traffic 
monitoring is also subjected to the other tails = 1.2. 3... 
[0053] An ID distribution section 37 changes an ID dis- 
tribution to the code in accordance with traffic so as to 
prevent the concentration of traffic on the specific ID. In 
this case, in the code table of the code selector 34. one 
code is allocated to one or the plurality of IDs<end) such 
that no deviation occurs in the codes used by the plural- 
ity of mobile apparatuses 31. However, under the 
assumption of tiie concentration of the mobile appara- 
tLses. having tiie IDs (end) to which the same code is 
allocated, on the area of the base station 32, there is 
possibility that an disadvantage will occurs if the code 
table of the code selector 34 is fixed. In this emlxxji- 
ment, the ID distribution section 37 changes the iD dis- 
tribution to the code in accordance with traffic. This 
realizes a suitable code distn*bution in accordance vtnth 
the present condition. 

[0054] A broadcast information generator 38 transmits 
brcadcast information including ID distribution informa- 
tion to tiie code redistributed by the ID distribution -sec- 
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tion 37 in various kinds of information which the base 
station transmits. 

[0055] Next, the following will e>q>lain an operation of 
the channel reservation, which is performed prior to the 

£ packet transmission of the actual transmission data, in 
the at)Ove-structured CDMA mobile communrcation 
system. It should be noted that the explanation of tine 
same operation as the first embodiment is omitted. 
[0056] In the mobile apparatus 31 , at the time of trans- 

10 mitting the reservation packet the code selector 34 
selects the code corresponding to the mobile apparatus 
ID of the mobile apparatus 31. which the ID generator 
33 outputs, based on the code table. Then, the selected 
code is provided to the switch 9. As a result, in the radio 

IS transmitter 6. the reservation packet generated by the 
reservation packet generator 4 is transmitted using the 
code corresponding to the corresponding n>obile appa- 
ratus ID. Similarly, in each mobile apparatus accessing 
to the same base station 32, the reservation packet is 

20 transmitted using the code corresponding to the each 
mobile apparatus ID. 

[0057] In the base station 32, the allocation of the 
usingcode to each mobile apparatus ID is performed by 
the ID distribution sectk>n 37. For example, it is 

25 assumed that code 1 is albcated to the ID end ^ o, 1 
and that code 2 is allocated to the ID end = 2. Then, ti^ 
traffic of the ID end c o increases, and that of the ID end 
= 0, 1 relatively decreases. In this case, if the motrile 
apparatus having ID end = 0. 1 transmits tfie reservation 

30 packet using the code 1 . the possibility that the collision 
of the reservation packets will be generated becomes 
high. In order to solve this problem, regardir>g the ID 
end s 1 to which code 1 has been allocated, code 1 is 
changed to code 2. A broadcast information ger^rator 

35 39 sends the ID distribution result as broadcast informa- 
tion to the radio transmitting section 27 so as to t>e 
transmitted to each mobile apparatus in the area. 
[0058] The mobile apparatus 31 receives broadcast 
information, which is periodically broadCeisted from the 

40 base station 32. and the ID distribution information mon- 
itoring section 35 extracts ID distribution information 
from broadcast information. If the same number as the 
ID end of the self-station is changed in ID distribution 
information, the code table of the code selector 34 is 

45 updated so that the changed code is reflected in the 
code table. 

[0059] Thus, according to the second embodiment, 
the codes to be used in transmitting the reservation 
packets are grouped based on the respective mobile 

so apparatus H>s in the mobile apparatus 31. This can 
reduce the-collision of the reservation packets. 
[0060] Moreover, according to the second embodi- 
ment, in the base station 32. the HD distribution to the 
code ischanged in accordance with the amount of traf- 

£5 fic so as to be transmitted to the mctoile apparatus 31 . 
This can prevent the concentration of traffk; on the spe- 
cific ID^o as to reduce the collision of the reservation 
packets. 
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(Third embodiment) 

[0061 ] FIG- 6 is a block diagram showing the functions 
of the CDMA mobile communication system according 
to the third embodiment of the preserrt invention. The 
same reference numerals are added to the same func- 
tional portions as the first embodiment of FIG. 1 . 
[0062] The CDMA mobile communication system of 
the third embodiment corrprises a mobile apparatus 41 
and a base station 42 for performing data transmission 
in the CDMA system . 

[0063] The mobile apparatus 41 conrprises a reserva- 
tion packet generator 43 lor generating a reservation 
packet shown in FIG. 7(a). The base station 42 com- 
prises a channel reservation section 44 having a blank 
frame number designating section 44-A. The other 
structure is the sanr>e as the first embodiment. 
[0064] When the generation of the reservation packet 
is designated from the packet trartsmission. controlling 
section 3, the reservation packet generator 43 addition- 
ally sets information of blank waiting enable to the area 
of the reservation type in the reservation packet 
depending on the set oorrlent FIG. 7(a) shows the 
frame format of the reservation packet in which informa- 
tksn of blank waiting enable is additionally set to the area 
of the res^vation type. 

[0065] Here, the following case can be considered 
when the reservation packet is received in the base sta- 
tion 42. More specifically, there is no code to which the 
mobile apparatus 41 can access immediately, but a 
blank, which is posdble to be reserved after waiting a 
plurality of frames, is present. In the mobile apparatus 
41 . information of blank waiting enat>le is set to the area 
of the resen/ation type in the reservation packet in the 
following case. More specifically, instead of the immedi- 
ate transmission of the packet after transmitting the res- 
ervation packet, it is desired that a reservation 
confirmation packet be retumed when a blank of frame 
is occurred. 

[0066] In the base station 42. the reservation packet 
analyzing section 22 detects information of blank wait- 
ing enable from the area of the reservation type in the 
reservation packet, and the band reservation section 44 
cannot reserve the code corresponding to the number 
of reservation codes. At this time, the t)Iank frame 
number designating section 44-A is operated. The blank 
frame number designating section 44-A checks whether 
the reservable frame is present in some later frames in 
connection with each code from the reservation condi- 
tion of each of the current codes obtained from the 
channel managing section 24. Then, the tiiank frame 
number designating section 44-A detects the frame 
number and the code number in the code where the 
reservable frame rs present. As shown in FIG. 8, if there 
is a blank In a fourth frame of code 1 , information having 
using code s i and usable frame number = 4 is notified 
to the channel reservation result notifying section 25. 
10067] The channel reservation result notifying section 



25 requests that the reservation type of the reservation 
packet reserves all channels of the nunt>er of reserva- 
tion codes. When all channels of the number of reserva- 
tion codes have been able to be reserved, the channel 

5 reservation result notifying section 25 provides the 
mobile apparatus (destination) where the reservation 
has been performed and tiie frame number of the 
reserved code to the reservation confirmatkjn packet 
generating section 26. In this case, the mobile appara- 

70 tus (destination) and the frame nunt>er serve as infor- 
mation of channel reservation result notification. As 
mentioned above, the channel reservation result notify- 
ing section 25 requests that tiie reservation type of the 
reservation packet reserves all channels of the number 

IS of reservation codes. However, when it is impossible to 
reserve all channels of the number of reservationcodes 
at the same time, the channel reservation result notify- 
ing section ^5 provides the reservation NG to the reser- 
vation conf irmation packet generator^. 

20 [0068] Also, the channel reservation result notifying 
section 55 requests that the reservation type of the res- 
ervation packet reserves some channels of ttie number 
of reservation codes. When -some channels of the 
number of reservation codes have been able to be 

25 reserved, the channel reservation result notifying sec- 
tion -25 provides the mobile apparatojs <destination) 
where the reservation has been performed and the 
frame number of the reserved code to the reservation 
confirmation packet generating section 26. In this case, 

3D the mobile apparatus (destination) arwJ the frame 
number serve as information of channel reservation 
result notification. 

[0069] When the channels of all codes^ in the res- 
ervation packet have been able to be reserved, the res- 

55 ervation confirmation packet generator 26 generates 
the reservation confirmation packet 3 shown in FIG. 
7(b), and the gerierated reservation confirmation packet 
3 is transmitted from tine radio radiating -section 27. 
When some channels of the numt)er of reservation 

40 codes have tDeen able to be reserved, tiie reservation 
confirmation packet generator 2B generates the reser- 
vation confirmation packet 4 shown in FIG. 7(c), and the 
generated reservation confirmation packet 4 istransmrt- 
ted from the radio radiating section 27. 

45 [0070] in ttie mobile apparatus 41. the reservation 
analyzing section 12 notifies the packet transmission 
controlling section 3 of the usable frame nurrtoers 
(including code numt>ers) -set in the reservation -confir- 
mation packets 3 and 4 upon reception of the reserva- 

50 Xion confirmation packets 3 and 4. The packet 
transmission controlling section 3 obtains the transmit- 
ting frame number from a frame counter. If the frame 
numt)er is permitted as a usable frame number, the 
packet transmission controlling section 3 -designates a 

55 designation code, and starts the transmission of the 
data-packet. 

[0071 ] Thus, according to the third embodiment, even 
in a state tiiat the-packet transmissioncannot be imme- 
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diately performed, the transmission of the frame 
number can be performed as follo\A^: 
[0072] More specifically, when it is dear that the blank 
is generated after waiting several frames, the usable 
frame number, which is present in some later frames, is s 
reserved in accordance with the request from the 
mobile apparatus 41, and the usable frame number is 
transmitted to the mobile apparatus 41 . As a result, the 
number of reservation packets can be reduced. 
[0073] As mentioned at>ove, according to the present io 
invention, the codes of the res&vation packets can be 
rarKlomized in the multi-code packet communications or 
the number of reservation packets themselves can be 
reduced. This can effectively restrain the^llision of the 
reservation packets, which is caused by the simultane- is 
ous access from the mobile apparatuses. 

Industrial Applicability 

^0074] Thus, the data communication method of the 20 
present invention is useful for the multi-code packet 
transmission, and is suitable for reducing the numt>er of 
reservation packets and restraining the collision of the 
reservation packets. 

25 

Claims 

1. A channel reservation method in which a mobile 
apparatus reserves channels to a base station to 
perform communications of a packet switching type, so 
said channel reservation method comprising the 
steps of: 

selecting a code to be used in reserving the 
ctiannels from a plurality of codes; 35 
modulating reservation packet data to be used 
when said mobile apparatus reserves the 
channels to said base station using said 
selected code; and 

radio transmitting said rrexJulated reservation 40 
packet data. 

2. The-chamel reservation metfiod according to claim 
1 , wherein in said selecting step, a code to be used 

in reserving the channels is selected randomly from 45 
the plurality of codes prepared in advance t>ased on 
a random number. 

3- The channel reservation method according to claim 
-2, wherein said reservation packet data is inserted so 
to a block of a frame having a plurality of blocks. 

4. The channel reservation method according to claim 
3, wherein the block where said reservation packet 
data is inserted is selected randomly. 55 

5. The channel reservation method according to claim 
1 , wherein the number of request channels, which 



is requested to be reserved to said base station, is 
included in said reservation packet data. 

6. The channel reservation method according to claim 
5. v^rein request data, requesting said base sta- 
tion to immediately notify whetiier or not all of said 
number of request channels have been able to be 
reserved, is included in said reservation packet 
data. 

7. The channel reservation method according to daim 
5, wherein a request data, requesting said base 
station to immediately notify the reserved number 
of channels, is included in said reservation packet 
data. 

8. The channel reservation method according to daim 
5. wherein a request data, requesting said base 
station to notify a frame number capable of reserv- 
ing in the desired channels, is included in said res- 
ervation packet data. 

9. The channel reservation method according to daim 
5, wherein request data, requesting said base sta- 
tion to notify a reservation approval at the time 
when edl of the number of desired channels have 
been able to be reserved, is included in said reser- 
vation packet data. 

10. The channel reservation method according to daim 
5, wherein request data, requesting said t>ase sta- 
tion to notify a reservation approval at the time 
when some of the number of desired channels have 
been able to be reserved, is included in said reser- 
vation packet data. 

11. A channel reservation method in which a mobile 
apparatus reserves channels to a base station to 
perform communk:ations of a packet switohing type, 
said channel reservation method conprising the 
steps of: 

obtaining a code allocated to an identifier of 
said mobile apparatus; 

modulating reservation packet dlata to be used 
when said mobile apparatus reserves the 
channels to said base station using said 
obtained code; ard 

radio transmitting said modulated reservation 
packet data. 

1 2. The channel reservation method according to daim 
11, wherein the code allocated to the identifier of 
said mobile apparatus is dynamically changed in 
accordance with traffic of each channel corre- 
sponding to the code. 

1 3. The channel reservation method according to daim 
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1 1 , wherein the number of desired channels, which 
is requested to be reserved to said base station, is 
included in said reservation packet data. 

14. The channel reservation method according to claim s 
1 1 , wherein request data, requesting said base sta- 
tion to-immediately notify whether or not all of said 
number of desired channels have been able to be 
reserved, is included in said reservation packet 
data. 

15. The channel reservation method according to claim 
1 1 , wherein request data, requesting said base sta- 
tion to immediately notify the reserved number of 
channels, is included in said reservation packet 75 
data. 

16. The channel reservation method according to claim 
1 1 , wherein request data, requesting said base sta- 
tion to notify a frame number capable of reserving 20 
the desired channels, is included in said reservation 
packet data. 

17. The channel reservation method according to claim 

1 1 , wherein request data, requesting said base sta- 2S 
tion to notify a reservation approval at the time 
when all of the number of desired channels have 
been able to be reserved, is included in said reser- 
vation packet data. 

30 

18. The channel reservation method according to claim 
1 1 . wherein request data, requesting said base sta- 
tion to notify a reservation approval at the time 
when some of the number of desired channels have 
been able to be reserved, is included in said reser- 3S 
vation packet data. 

19. A channel reservation method in which a base sta- 
tion, having reservation packets received from a 
mobile apparatus for starting communications of a 40 
packet switching type, reserves channels for said 
mobile apparatus, said channel reservation method 
comprising the st^^s of: 

receiving reservation packets, including the 45 
number of reservation channels and a reserva- 
tion type, from said mobile apparatus; 
executing a channel reservation in accordance 
with the reservation type included in the 
received reservation packets: and so 
radio transmitting response data according to 
the reservation type to said mobile apparatus 
where the reservation has been performed. 

20. The channel reservation method according to claim ss 
19, wherein when said reservation type is a type 
that requires to immediately notify whether or not all 

of the number of reservation channels can be 



reserved, checking whether or not all of the number 
of channels required in said reservation packets 
can be reserved, reserving all of the number of 
channels only when all of the nurrtoer of reservation 
channels required in said reservation packets can 
be reserved, and radio transmitting a reservatran 
approval packet as said respor^ data, showing 
that alt of the numt>er of channels required have 
been reserved, to the mobile . 

21. The channel reservation method according to daim 
19, wherein when said reservation type is a type 
that requires to immediately notify the reserved 
number of reservation channels, reserving at least 
an immediately reservable channel if there is, and 
transmitting a reservation confirmation packet, 
showing a reservation result as said response data, 
to the mobile apparatus. 

22. The channel reservation method according to daim 
19. wherein when said reservation type is a type 
that recfuires to notify a frame number capable of 
reservir^ in desired channels, reserving all of the 
desired channels by use of a t»lank in later frames, 
and transmitting a reservation approval packet 
including the reserved frame number as said 
response data to the mobile apparatus. 

23. The chanr^el reservation method according to daim 
19, wherein when^aid reservation type is a type 
that requires to notify a reservation approval at the 
time when all of the desired channels have been 
able to be reserved, a reservation ^sproval packet 
as ^id response data is transnrvtted to the mobile 
apparatus at the time when all channels have t>een 
able to be reserved. 

24. The channel reservation method according todaim 
19. wherein when said reservation type is a type 
that requires to notify a reservation approval at the 
time wtien some of the nunr±)er of desired channels 
have been able to be reserved, a reservation 
approval packet, including a kind of the code of the 
reserved channel and a frame number as said 
response data, is transmitted to the mobile appara- 
tus at the time when the part of thednannels has 
been able to be reserved. 

25. A channel reservation method in whk:h a -base sta- 
tion, having reservation packets received from a 
mobile apparatus for starting communications of a 
packet switching type, reserves channels for said 
mobile apparatus, said channel reservatron method 
comprising the steps of: 

monitoring traffic for each code; 

changing a distribution of a mobile apparatus 

identifier to the code in accordance with the 



9 



17 



EP 0 936 632 A1 



18 



traffic: and 

radio transmitting information of the changed 
distribution of the identifier to the mobile appa- 
ratus. 

5 

-26. A mobile apparatus for performing communications 
of a packet switching type between said mobile 
apparatus and a radio base station using a multi- 
code, comprising: 

10 

reservation packet generating means for gen- 
erating reservation packets when a packet 
transmission request occurs; 
random nurrtoer generating means for generat- 
ing a random number; is 
code selecting means for selecting a. code ran- 
domly from a plurality of codes based on said 
generated random numb>er; 
modulating means for modulating said reserva- 
tion packets using-said selected code; and 20 
means for radio transmitting said modulated 
reservation packets. 

27. A mobile apparatus for performing communications 

of a packet switching type between ^id mobile 2S 
apparatus and a radio base station using a multi- 
-code, comprising: 

reservation packet generating means for gen- 
erating reservation packets when a packet 30 
transmission request occurs; 
random number generating means for generat- 
ing a random numt)er: 

modulating means for modulating said reserva- 
tion packets using a code albcated to an iden- ss 
tif ier whichsaid mobile apparatus has; and 
means for radio transn^tting said modulated 
reservation packets. 

28. A radio base station apparatis for performing com- 40 
munk^ations of a packet switching type between 
said radio base station and a plurality of mobile 
apparatuses, comprising: 

channel nrtanaging means for managing a con- 45 
dition of each transmission channel corre- 
sponding to each code; 
packet analyzing means for analyzing a con- 
tent of a received reservation packet; 
channel reservation means for executing a so 
processing for reserving a channel in accord- 
ance with the analyzing result of the reserva- 
tion packet so as to generate a reservation 
confirmation packet; and 

radio trartsmitting means for radio transmitting ss 
the generated reservation confirmation packet 
to the mobile apparatuses where the reserva- 
tion has been performed. 



29. The radio base station apparatus according to 
daim 28, wherein when a request for immediately 
notifying that all of the number of channels have 
been reserved is included in said reservation 
packet, said channel reservation means inquires ef 
said channel managing means and reserves the 
-channels when all of the number of designated 
channels can be immediately reserved. 

30. The radio base station apparatus according to 
daim 28. wheren said channel reservation means 
conprises channel reservation means for reserving 
some channels arbitrarily if there are after inquiring 
of said channel nrtanaging means when a request 
for notifying the reserved channels arbitrarily is 
induded in said reservation packet, and reservation 
confirmation packet generating means for generat- 
ing a reservation confirnr^tion packet showing the 
number of reserved channels or a reservation disa- 
ble. 

31. The radio base station apparatus according to 
daim 28, wherein sakd chanr^ r.Kervatk)n means 
comprises channel reservation means for reserving 
a frame capable of reserving all channels using a 
blanK which is present in some later frames, from a 
channel condition after inquiring of said chanriel 
managing means when a request for notifying a 
frame numl>er capable of reserving all reservation 
channels is induded in said reservation packet and 
reservation confirmation packet generating means 
for generating a reservation confirmation packet 
showing the frame numb©- of the reserved chan- 
nels. 

32. The radio base station app>aratus according to 
daim 31 , wherein said radio base station transmits 
the reservation confirmation packet, having tfne 
frame number of the reserved channels set, to the 
mobile apparatus where the reservation has been 
performed at the time when all channels designated 
by the reservation packet have been able to be 
reserved. 

33. The radio base station apparatus according to 
daim 31. wfierein said channel r-^ervation means 
comprises means for reserving a reservat^le chan- 
nel by use of the blank, which is preserrt in some 
later frariies. from the channel condition after inquir- 
ing of sakj channel managing means when a 
request for notifying a kind of code of \he channel, 
which -can be reserved at the time when some 
channels can be reserved, and a frame numt>er is 
induded in said reservatk)n packet, and reservation 
confirmation packet generating means for generat- 
ing a reservation confirmation packet showing the 
kind of code of the reserved channel and the frame 
number. 



10 



19 EP 0 936 832 A1 

34. A mobile radio communication system comprising 
mobile apparatuses of claim 26 or 27 and a radio 
base station apparatis of claim 28. 

5 
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